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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steel casting 
preventing sand penetration by using a sand mold, which 
not resulting in the sand penetration at the complicated 
parts in the harsh environment thermally, when casting a 
thick and large size steel casting. 
SOLUTION: In the sand mold for casting the thick and 
large size steel casting, the thermally complicated parts, 
comprises and artificial mullite sand mold compounded 
with an artificial mullite as a main component. Moreover, 
the artificial mullite is coated with a washing 
compounded with a high purity aluminum as a main 
component not including Si02. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3!n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a sand mold used for casting heavy-gage large-sized steel castings, thermally a 
severe part, A mold for heavy-gage large-sized steel castings which applies a washing which 
consists of artificial mullite sand molds which use artificial mullite as the main ingredients, and 
uses high grade aluminum as the main ingredients at this artificial mullite sand mold, and does 
not contain two ingredients of SiO(s), and is characterized by things. 

[Claim 2]The mold for heavy-gage large-sized steel castings according to claim 1, wherein as for 
said artificial mullite sand mold aggregate consists of artificial mullite 100% and a binder consists 
of organic self-hardening property resin. 

[Claim 3]The mold for heavy-gage large-sized steel castings according to claim 1 or 2 
characterized by a thing in which said washing mixing-izes [ paint-] water or alcohol by 
aggregate consisting of alumina powder of a high grade, and to become. 
[Claim 4]The mold for heavy-gage large-sized steel castings according to claim 3 with which 
aggregate of said washing is characterized by an alumina ingredient being not less than 99%. 
[Claim 5]The mold for heavy-gage large-sized steel castings according to claim 4 which an under 
coat and finishing apply said washing twice [ at least ], and is characterized by things. 
[Claim 6]Heavy-gage large-sized steel castings casting [ any of claims 1 thru/or 5, or / one ] 
using a mold of a statement. 

[Claim 7]Heavy-gage large-sized steel castings with a thickness [, wherein a hole that 200 mm 
or less in diameter and the depth become more than a diameter or 200 mm or less in width, and 
the depth are formed by casting in a crevice more than width ] of not less than 200 mm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to heavy-gage large-sized steel castings and its 

mold. 

[0002] 

[Description of the Prior Art]In the heavy-gage large-sized steel castings cast using a sand 

mold, there was a problem called penetration of sand according to a mold condition. There are 

physical penetration and chemical penetration in the penetration phenomenon of this sand. 

Physical penetration is based on penetration of the molten steel into a mold. 

In chemical penetration, there are a FeO component in molten steel and a thing to depend on 

generation of the low melting point compound by the reaction of two ingredients of SiO(s) in a 

mold. 

the elevated temperature which it is desirable to select the sand particle of a mold to a small 
thing, and does not react to molten steel as a preventive measure of chemical penetration in 
order to prevent physical penetration — it was using a stable metallic oxide. 
[0003]The art which uses in a washing that (refer to JP,64-1222,A) in which C was included, and 
the thing (refer to JP,56-84146,A and JP,49-98722,A) which made metal aluminum contain as 
work to which FeO leading to penetration is made to return is known. It is considered also as the 
general thing of a washing and a zircon washing (thing using Zr02 and 2Si02 as aggregate), a 
magnesia washing (thing using MgO as aggregate), an alumina washing (thing using aluminum203 
and Si02 as aggregate), etc. are known. And the thing using organic resin (phenol resin) and 
inorganic matter (uric acid aluminum, colloidal silica) as a binder of these washings is known. 
[0004]The thing using the alumina washing of the high grade as a finishing washing is indicated by 
JP,4-2335,A as a penetration preventive measure of Mn ingredient in the molten steel to the 
silica sand mold for high Mn steel-casting vacuum casting, using a MgO system washing as an 
under coat washing. 
[0005] 

[Problem(s) to be Solved by the Invention]When heavy-gage large-sized steel castings were cast 
using said Prior art, in a severe shaped part, there was still a problem that the penetration of 
sand arose, intricately and thermally. That is, thermally, in the severe shaped part, when a 
magnesia washing was used, Si02 and MgO in a mold ingredient reacted, the compound of the 
low melting point was generated, and the penetration of sand had arisen. When a zircon washing 
was used, aluminum203 in a mold ingredient and Si02 in zircon reacted, the compound of the 
low melting point was generated, and the penetration of sand had arisen. 
[0006]When the washing containing carbon was used, penetration of C to a product had become 
a problem by the reaction of carbon and molten steel. When the washing containing aluminum is 
used, penetration of aluminum to a product poses a problem by the reaction of aluminum and 
molten steel. Since natural alumina was used when using the usual alumina washing, two 
ingredients of SiO(s) are contained in the ingredient, it reacted to molten steel, the compound of 
the low melting point was formed, and there was a problem that the penetration of sand arose. 
[0007]Then, when casting heavy-gage large-sized steel castings, also in a severe shaped part, an 
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object of this invention is intricately and thermal to provide the mold kept the penetration of 
sand from producing, and the steel castings which the sand penetration cast by the mold does 
not produce. 

[° 008 3 . . . 

[Means for Solving the Problemjln order to attain said purpose, this invention provided the 
following means. Namely, in a sand mold used for a place by which it is characterized [ of this 
invention ] casting heavy-gage large-sized steel castings, It is in a point which applies a washing 
which constitutes a severe part from an artificial mullite sand mold which uses artificial mullite 
as the main ingredients thermally, and uses high grade aluminum as the main ingredients at this 
artificial mullite sand mold, and does not contain two ingredients of SiO(s). Since Si02 is not 
contained in a washing according to this invention, at the time of molten steel contact at the 
time of cast, generation of a low melting point compound is not accepted, but chemical 
penetration is prevented, and ****** of heavy-gage and a complicated shape part of a heavy lift 
becomes possible. 

[0009]As for said artificial mullite sand mold, it is desirable for aggregate to consist of artificial 
mullite 100%, and for a binder to consist of organic self-hardening property resin. Aggregate 
consisting of alumina powder of a high grade, and mixing-paint-izing water or alcohol has [ said 
washing ] desirable things. As for aggregate of said washing, it is desirable for an alumina 
ingredient to be not less than 99%. It has a desirable thing that an under coat and finishing apply 
said washing twice [ at least ]. A place by which it is characterized [ of heavy-gage large-sized 
steel castings of this invention ] is a point cast in a mold concerning said this invention. 
[0010]And it is in a point manufactured when a hole that 200 mm or less in diameter and the 
depth become more than a diameter or 200 mm or less in width, and the depth form a crevice 
more than width at the time of casting in heavy-gage large-sized steel castings with a thickness 
of not less than 200 mm. Since penetration of sand is not produced in said ** omission hole or a 
crevice according to this invention, a shakeout and a care-and-cleaning process become 
unnecessary. In the former, although such a hole or a crevice was formed by machining, since it 
can be considered as the state without **, it becomes the work improvement of machining. 
[0011] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described. It is the 
mold 1 concerning an embodiment of the invention which is shown in drawing 1, and drawing 2 
and the thing shown in 3 are the heavy-gage large-sized steel castings 2 cast using this mold 1 . 
A diameter is 1,000 mm, these steel castings 2 are 500-mm-high cylindrical shapes, and the four 
1 50-mm-deep stop holes [ a diameter / in 70 mm ] 3 are formed in that end surface by hoop 
direction regular intervals on the circumference 500 mm in diameter. The product weight is 3,000 
kg. The ingredient of the steel castings 2 is as being shown in Table 1. 
[0012] 
[Table 1] 



IC jMn iSi 


Ni 


Cr |Mo 1 


I 0.24 1 1,051 0.07 


0.40 


0.351 0.201 



[0013]In this invention, the thickness targets not less than 200 mm with large-sized thick steel 

castings. In drawing 1, the core 4 in which the mold 1 forms the hole 3 of the steel castings 2 is 

a severe part thermally. Therefore, the portion of this core 4 is used as the artificial mullite sand 

mold 5. a core — let other portions other than four be the usual sand molds 6. The above 

"thermally severe portion" refers to the part that heating maintenance of 1 300 ** x 6 Hr or 

more of the sand molds is carried out especially at 1400 ** x 10 Hr or more. 

[0014]The ingredient of the above "usual sand mold 6", a particle size, and a binder are as being 

shown in "Table 2." 

[0015] 

[Table 2] 
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[0016]As the aggregate, the artificial mullite (3aluminum203and2Si02) whose pyrometric cone 
equivalent is higher than silicon sand is used 100%, and, as for the artificial mullite sand mold 5 
which forms said core 4, organic self-hardening property resin is used as a binder. As said 
organic self-hardening property resin, alkali phenol resin was used, for example. The thing of the 
trade name a "cera bead" was used as said artificial mullite. In order that the reason made into 
artificial mullite can eliminate an impurity as much as possible by the chemical most stable ratio 
and may calcinate and manufacture it at an elevated temperature as a chemical entity, The 
organization is precise, therefore refractoriness is high, and are because it excels also in 
friability-proof and thermal shock resistance, and as a form factor, It is because it is effective in 
sand granules having become near in the shape of a real ball with surface tension at the time of 
manufacture, and particle size distribution and permeability being also stable, therefore mobility 
being also good, being easy to raise the filling factor of sand, and preventing penetration of 
molten steel. 

[0017]The washing is applied to said surface of the artificial mullite sand mold 5 as a coating 
material. The pyrometric cone equivalent which does not contain two ingredients of SiO(s) 
leading to penetration as aggregate of said washing is high, and alumina (aluminum203) of the 
high grade with which perviousness and a coefficient of thermal expansion were provided with 
low character is used. Let the alumina ingredient in aggregate be not less than 99% of high grade. 
As said high purity alumina, the thing of any of sintered alumina, fused alumina, and calcination 
alumina or those combination is used. Let the particle size of said alumina powder be a thing of 
350-mesh passage. 

[0018]Excluding two ingredients of SiO(s) leading to penetration, it excels in workability and what 
can secure thickness by pervious fitness is used for the binder of said washing. For example, as 
an organic thing, there are an acrylic binder, phenol resin, a bottle sole, etc., and vinyl acetate, 
phosphoric acid aluminum, uric acid aluminum, etc. are inorganic. And the combination received 
workability is suitably chosen with such combination. It is necessary to select a binder which a 
heat crack does not generate in particular. In the washing of heat-hardened type inorganic 
matter nature, since a heat crack cannot be made to ease, organic system resin is used as a 
binder. 

[0019]Water or alcohol is used as a solvent of said washing. As alcohol, methyl alcohol and ethyl 
alcohol are used and pure ethanol is desirable. As for said washing, the two-times coating of an 
under coat and the finishing is carried out. As washing thickness, 1 mm or more is desirable and, 
as for the depth of penetration to the mold of the washing for under coats, 1 mm or more is 
desirable. 
[0020] 

[Example]The steel castings 2 of drawing 2 and the shape shown in 3 were usually cast 
according to the weight casting process using the mold 1 of the shape shown in drawing 1. The 
ingredient of steel casting is as being shown above "Table 1." At this time, the kind of sand of 
the core 4 in the mold 1 was changed into two kinds such as silicon sand and artificial mullite as 
shown in "Table 3", and various change of the ingredient of a washing was carried out again. And 
the rate of sand penetration of the steel castings cast with each mold was measured. 
[0021] 
[Table 3] 
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[0022]The no go in said table 3, a round head, and a triangle seal show the rate of sand 
penetration. Here, "the rate of sand penetration" is a shakeout stage after a mold solution 
frame, and it was considered as the ratio [ comparatively / (hole the whole volume) ] of the sand 
which remains in the hole 3 of the steel-casting products 2. Sand became hard and what cannot 
be taken was used as the sand which remained in the usual work (shake out). By applying to a 
severe part the washing which carries out partial application of the artificial mullite sand mold 5, 
and becomes the surface of the portion from high purity alumina more nearly thermally than said 
table 2 showed that the penetration of sand was prevented. 

[0023]The result of having measured the rate of sand penetration of the steel castings 2 which 
what is shown in drawing 4 used said core 4 as the artificial mullite sand mold 5, and changed 
various aggregate of a washing and ingredients of the binder, and created the mold 1 , and were 
cast with each mold 1 is shown. "The binder containing a part for silica" is a thing given in 
JP,61-41656,B among a figure. According to drawing 4 , it turns out that the rate of sand 
penetration becomes low, so that there are few silica components in aggregate of a washing, and, 
so that silica components are not included in a binder, either. The material unit was compared 
with this invention operation article, and the rate of sand penetration per comparative example 
1-4. The result is shown in Tables 4 and 5. 
[0024] 
[Table 4] 
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[0025] 
[Table 5] 
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[0026]The experiment shown in said each table is a thing at the time of casting the steel 
castings 2 of drawing ? and the shape shown in 3 using the mold 1 of the shape shown in said 
drawing 1- 

The ingredient of the steel castings 2 is shown in "Table 1." 

In this invention example, the sand of the core 4 was made into artificial mullite 1 00%, and the 
binder was used as alkali phenol resin. As for aggregate of the object for under coats, and the 
washing for finishing, aluminum shall not contain silica components as a binder using not less 
than 99% of high-purity-alumina powder. 

[0027]As for the binder of the washing, the solvent used water for under coats for finishing using 
ethyl alcohol using the acrylic binder. 0.8-1.0 mm and finishing of the under coat set thickness to 
1-2 mm. As a result, the rate of sand penetration was zero. Therefore, as for a material unit, it 
becomes unnecessary [ zero time and a grinder process ] 0.1 hour and machining a shakeout 
process, and a care-and-cleaning man day is also zero time. 

The product yield (what cast by final shape weight and broke weight) improved 0.60%. 

[0028]The comparative example 1 had a master mold and a core as a mold, the use sand of a 
master mold is a chromite sand, the use sand of a binder of a core is a cera bead using furan 
resin, and alkali phenol resin was used for the binder. Aggregate of the object for under coats 
and the washing for finishing is alumina 95%, and the thing containing silica components was used 
for it as a binder. The rate of penetration was 50%. As a result, shakeout work was not 
completed. Grinder work was not completed, either. Therefore, machining is needed. Care and 
cleaning after processing was 1 hour. The product yield did not improve. 
[0029]Using the same mold as said comparative example 1, aggregate of the object for under 
coats and the washing for finishing is high purity alumina beyond alumina 99%, and the thing 
containing silica components was used for the comparative example 2 as a binder. The rate of 
penetration was 20%. As a result, machining was unnecessary and care and cleaning was 0 hour. 
Although the improvement in a product yield was 0.60%, shakeout work took 6 hours and grinder 
work also required 4 hours. Using the same mold as said comparative example 1, the comparative 
example 3 used aggregate of the washing for under coats as magnesia, and what does not 
contain silica components was used for it as a binder. Aggregate of the washing for finishing is 
high purity alumina beyond alumina 99%, and what does not contain silica components was used 
for it as a binder. The rate of penetration was 15%. 

[0030]As a result, machining was unnecessary and care and cleaning was 0 hour. Although the 
improvement in a product yield was 0.60%, shakeout work took 4 hours and grinder work also 
required 4 hours. Using the same mold as said comparative example 1, the comparative example 
4 used aggregate of the washing for under coats as magnesia, and the thing containing silica 
components was used for it as a binder. Aggregate of the washing for finishing is high purity 
alumina beyond alumina 99%, and the thing containing silica components was used for it as a 
binder. The rate of penetration was 30%. 

[0031] As a result, shakeout work was not completed. Grinder work was not completed, either. 
Therefore, machining is needed. Care and cleaning was 1 hour. The product yield did not improve. 
This invention is not limited to what was shown in said example or the embodiment. Namely, the 
size of the hole formed by casting in heavy-gage large-sized steel castings with a thickness of 
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not less than 200 mm, What is necessary is just the hole that 200 mm or less in diameter and 
the depth become more than a diameter, and further, it may be not only a hole but a slot, and a 
crevice of other shape, and the crevice will be the target of this invention, if 200 mm or less in 
width and the depth are more than width. 
[0032] 

[Effect of the Invention]In this invention, ****** of the thing of the part (shape) where thermal 
load is dramatically intense becomes possible, and, thereby, machining etc. become unnecessary. 
Therefore, a large cost cut is achieved. 



[Translation done.] 
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♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a sectional view of the mold shown as an embodiment of the invention. 
[Drawing 2]It is a sectional view of the steel castings cast with the mold of drawing 1 jn the 
figure. 

[Drawing 31 Drawing 3 is a bottom view of the steel castings of drawing 2 . 

[Drawing 4]Drawing 4 is a graph which shows the influence of the sand penetration on the silica 

components contained in aggregate and the binder in a washing. 

[Description of Notations] 

1 Mold 

2 Steel castings 

4 Core 

5 Artificial mullite sand mold 



[Translation done.] 
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